h i g h l i g h t s
Ambiguous and unambiguous images differentially elicited cortical gamma-augmentation. Ambiguous image-specific activation involved frontal and parietal areas at >400 ms. We failed to replicate rapid top-down guess processing exerted by the orbitofrontal cortex.
a b s t r a c t
Objective: Humans sometimes need to recognize objects based on vague and ambiguous silhouettes. Recognition of such images may require an intuitive guess. We determined the spatial-temporal characteristics of intracranially-recorded gamma activity (at 50-120 Hz) augmented differentially by naming of ambiguous and unambiguous images. Methods: We studied 10 patients who underwent epilepsy surgery. Ambiguous and unambiguous images were presented during extraoperative electrocorticography recording, and patients were instructed to overtly name the object as it is first perceived. Results: Both naming tasks were commonly associated with gamma-augmentation sequentially involving the occipital and occipital-temporal regions, bilaterally, within 200 ms after the onset of image presentation. Naming of ambiguous images elicited gamma-augmentation specifically involving portions of the inferior-frontal, orbitofrontal, and inferior-parietal regions at 400 ms and after. Unambiguous images were associated with more intense gamma-augmentation in portions of the occipital and occipital-temporal regions. Conclusions: Frontal-parietal gamma-augmentation specific to ambiguous images may reflect the additional cortical processing involved in exerting intuitive guess. Occipital gamma-augmentation enhanced during naming of unambiguous images can be explained by visual processing of stimuli with richer detail. Significance: Our results support the theoretical model that guessing processes in visual domain occur following the accumulation of sensory evidence resulting from the bottom-up processing in the occipital-temporal visual pathways. Ó 2014 International Federation of Clinical Neurophysiology. Published by Elsevier Ireland Ltd. All rights reserved.
Introduction
The ability to recognize a visually-presented object is included in the important brain functions to be preserved in epilepsy surgery. Previous studies of patients with epilepsy using electrocorticography (ECoG) showed that naming of 'realistically-drawn or photographic objects' elicited augmentation of gamma activity at >50 Hz, sequentially involving bilateral occipital, bilateral occipital-temporal, left inferior-frontal and bilateral Rolandic regions (Cervenka et al., 2013; Kojima et al., 2013a) . A number of studies using functional MRI (fMRI) have demonstrated hemodynamic activation in the aforementioned regions during naming of such unambiguous images (Graves et al., 2007; Garn et al., 2009;  
